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theory vs. simulation, 209-216 
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theory vs. simulation, 224-229 


BAA model, see Bond additive approximation 
(BAA) model 
BAF theory, see Bumham-Alms-Flygare 
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BBGY theories: 
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of time-varying electric fields, 327-343, 
389-394 
see also Kerr effect 
Birefringence transients, 267, 321-327, 
327-359 


577 





578 SUBJECT INDEX 
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relaxation parameters, 71 
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soluble, 1 
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Computer experiments, 192-193 
types of, 192 
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see also Monte Carlo calculations 
Computer simulation: 
in dielectric theory, 483 
and “three variable” theory, 542-543 
Conservation properties, of Boltzmann 
equation, 11-12 
Cooper-Hoare model, of distributive process, 
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Corresponding macro-micro correlation 
(CMMC) theorem, 491-492 
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linearized, 164 
and point-ion model, 170 
Debye plateau, in “three-variable” theory, 
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Decay process: 
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in electric birefringence, 267-274, 326 
Demagnetizing factor, in dielectric theory, 
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Density functional theory, cluster expansions 
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Depletion, enhancement and, 107-108 
Depolarization ratio, 452 
defined, 450 
Depolarized scattering, 411-463 
“dilution experiment,” 441, 443 
early theories, 422 
Einstein-Smoluchowski theory, 424-444 
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intensity measurements, 457 
internal field problem in, 411-463 
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Deterministic models, of transform equations, 
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DHX theory, defined, 230 
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Dielectric friction, in “three variable” theory, 
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Dielectric phenomena, molecular theory of, 
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Dielectric response: 
calculable vs. phenomenological functions, 
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local vs. nonlocal, 237-238 
Dielectric saturation, image effects, 238 
Dielectric theory, 425-426 
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computer simulations, 483 
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librations and, 524-529 
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engineering, 131 
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basic model, 216-229 
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defined, 142 
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discrete surface charges, 216-224 
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theory vs. experiments, 436 
Einstein-Smoluchowski theory: 
correctness of, 421 
for depolarized scattering, 424-444 
dielectric fluctuations, 420-421 
guidelines, 447 
historical survey, 420-424 
isotropic scattering from flexible molecules 
and, 453-454 
local equilibrium and, 444 
microscopic basis, 444—447 
of polarized scattering, 421 
time correlation functions, 446 
Electric field: 
continuously rotating, 366 
exponentially rising and decaying, 
335-339 
high, 351-359 
infinitely-high time-varying, 389-394 
local, 418, 436, 439 
polarization scattered, 414 


rapidly rotating, 359-367 
sinusoidal, 339-351 
Electrocapillarity, Lippmann’s theory of, 160 
Electrochemistry, double layer in, 142 
Electrolytes: 
asymmetric, 224-229 
Gouy-Chapman theory, 162-175 
point-ion model, 162-175 
primitive model, 176-192 
surface tension of, 222 
symmetric, 165, 174, 192-216 
Electroneutrality: 
in BBGY theory, 185 
double layer and, 160 
in HNC theory, 191 
Electrostatic potentials: 
distribution functions and, 148-152 
mean, 149-150 
Electrostriction, 238 
dielectric saturation and, 176 
Elementary symmetries, in Boltzmann 
equation, 9-11 
Enhancement, and depletion effects, 107-108 
Entropy: 
collective vs. special, 20-21 
production, 20-23 
Equilibrium, of Boltzmann equation, 15-20 
Emnst-Hendriks model, 42 
of soluble Boltzmann equation, 48-51 
uniqueness of, 112 
ES theory, see Einstein-Smoluchowski theory 
Exact solutions: 
to Boltzmann equation, 27-29 
types of, 27-29 
Extended CMMC theorem: 
defined, 500 
“three variable” theory and, 497-501 


Felderhof dielectric theory, 444 
Finite ion size, simplest effects of, 
177-179 
Fixman source: 
in polarization fluctuation, 415 
intensity from, 417 
Flexible molecules: 
n-alkane chains, 450 
BAA model, 448 
behavior of, 458 
n-butane example, 460 
defined, 447 
dilute gases of, 448-453 
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IAM model, 448 
internal field program and, 448 
“pentane effect,” 456 
ring puckering, 453 
scattering from, 447-463 
solutions of, 453-463 
torsional vibrations, 453 
Flory-Stockmeyer theory, of polymerization, 
127 
Fluctuation(s): 
density vs. orientational, 419 
“fast,” 446-447 
orientational, 434 
rapidly varying, 444 
time dependence of, 425 
Fluctuation potential: 
analogues, 151 
in BBGY equation, 153 
in “double layer” theory, 149-151 
ion profiles, 174 
Fokker-Planck equation, 41 
Fokker-Planck-Kramers equation, in Brownian 
motion theory, 370, 372 
Fourier transforms: 
of Boltzmann equation, 89-90 
discrete-variable formulations, 99-101 
polynomial moments and, 97 
similarity solutions, 98-99 
soluble models and, 96-101 
Frequency-dependent permittivity, of 
polarizable polar molecules, 520-524 
Frélich formula, validity of, 564 
Frélich theory: 
criticism of, 519 
of molecular phenomena, 517-519 


Gamma distribution, 19 
in aggregation with deposition, 126 
in quadratic transport, 133 
in Ziff’s transformations, 103-104 
Gaussian random variables, 406—407 
in Brownian motion, 368 
Gauss theorem, 81 
Gelation kinetics: 
Flory-Stockmeyer theory, 127 
Leyvraz-Tschudi conjectures, 129 
in quadratic transport, 126-130 
Glarum-Powles formula: 


generalized, 500 
polarizable dipoles and, 522 
in rotational diffusion, 492 


Gottlieb polynomials, 58 
defined, 48 
Gouy-Chapman theory: 
of electrolytes, 162-175 
experimental tests, 168 
ion density profiles, 166 
linearized, 164 
modified, 167-168 
Monte Carlo results, 196-200, 209, 
224-225 
statistical mechanics of, 163 
surface potentials and, 166 
for unequal radii electrolytes, 227-228 


Hamiltonian model: 
double layer and, 143, 144-148 
primitive model electrolytes and, 176 
Hankel transforms, see Fourier transforms 
Hard-sphere ion-dipole mixture, 237 
Hendriks-Emst model, 96 
High electric fields, Kerr effect relaxation in, 
255 
HNC, see Hypernetted chain equations; 
Hypernetted chain theories 
Hoare-Rahman model, of distributive process, 
65 
Homogeneity, defined, 57 
Homogeneous electric field, sudden change of, 
295-327 
H theorem, and Boltzmann equation, 20-23 
Hypernetted chain equations, 177 
Hypernetted chain theories: 
contact condition, 190 
of double layer, 186-192 
Monte Carlo results, 203-207, 210-215, 
223, 225 
numerical solutions, 191 
of surface curvature, 230 
wall-ion closure, 189 


Image effects: 
in BBGY theory, 185 
on double layer, 145-147, 161-162 
in HNC theory, 191-192 
Monte Carlo results, 218-219, 221-222 
in MPB theory, 181 
in point-ion model, 173, 174-175 
Integral transform methods, in soluble 
Boltzmann equation, 88-105 
Interacting atom model, and light scattering, 
451-452 
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Interactional symmetry, 5 
Internal field problem: 
in depolarized light scattering, 411 
low-density limit and, 417-420 
in scattering from flexible molecules, 
447-463 
Ion-image interaction, 146 
Isotropic velocity distributions, in transport 
equations, 90-92 


Kac model: 
of soluble Boltzmann equation, 77-79 
in velocity space, 77-79 
Kerr effect: 
analytic expression, 343-351 
defined, 256, 260 
experiments, 394-399 
nonlinear, 343-351 
for sinusoidal electric field, 343-351 
see also Birefringence 
Kerr effect relaxation, 359-367 
in high electric fields, 255 
Laplace transform, 280 
in strong unidirectional electric field, 
278-295 
Kinetic theory, Ernst-Hendriks model and, 123 
Kirkwood dielectric theory, 425-426, 428-429 
Kirkwood hierarchy: 
in “double layer” theory, 153-155 
weak-coupling theory and, 170 
Kolmogorov equation, 4. See also Master 
equation 
Kronecker delta, expansion of, 36, 37 
Krook-Wu conjecture, 106 


Lagrange multiplier, in HNC theory, 191 
Laguerre moments, 56 
in Maxwell models, 97 
Laguerre polynomials, 34, 35 
in quadratic transport, 134 
Landau-Teller oscillator relaxation, 46-48 
, Landau-Teller transition probabilities, 14-15 
Langevin’s equation: 
computer simulation, 407-408 
in stationary birefringence, 261 
for translational Brownian motion, 367 
Laplace transform, 102 
calculation of, 399-402 
inversion of, 49-50 
Legendre polynomials, and electric 
birefringence, 264 


Leyvraz-Tschudi conjectures, in gelation 
kinetics, 129 
L’Hospital’s theorem, 336 
Librations: 
defined, 526 
dipolarons and, 524-529 
Linearization, of Boltzmann equation, 23-27 
Linear response theory, of dielectric 
phenomena, 469, 489 
Lippmann’s equation, for electrocapillarity, 
160 
Loeb’s closure, in weak-coupling theory, 169 
Lorentz model, for depolarized scattering, 440 
Lorentz-Raman-Krishnan dielectric (LRK) 
theory, 437 
LRK theory, see Lorentz-Raman-Krishnan 
dielectric theory 


McKean conjecture, 106-107 
of entropy function, 2-3 
McKean model, of soluble Boltzmann 
equation, 43-44 
Master equation, 4 
Maxwell models: 
and linearized solutions, 110-111 
response function for, 472 
scattering and, 13 
of soluble Boltzmann equation, 79-85 
of transform equations, 92-96 
Meixner polynomials, 34, 35, 58 
in discrete-variable formulations, 101 
in moment evolution, 74 
in quadratic transport, 135 
MGC theory, of double layer, 190 
Micellar solutions, cell model of, 231 
Microscopic reversibility, of Boltzmann 
equation, 15-20 
Modified Poisson-Boltzmann (MPB) theory, 
179-184 
applications of, 180 
of double layer, 179-184 
fluctuation potential, 180 
image effects, 181, 220-223 
from Kirkwood hierarchy, 179-180 
Monte Carlo results, 207-208, 210-215, 
222-223, 225-227 
numerical solution, 183 
point-ion limit, 182 
solvent effects, 238-239 
sum role tests, 183 
see also Poisson-Boltzmann equation 
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Molecular anisotropy, and permittivity, 
507-508 

Molecular dynamics, of point molecules, 537 
Molecular optical response theory, 462 
Molecular theory: 

basic quantity in, 472 

defined, 468 

of dielectric phenomena, 467 

distribution function, 473 

interest in, 469 

“longitudinal phenomenon,” 485 

problems of, 548 
Molten salts, at solid surfaces, 233 
Moment equations, 29-40 

linearized, 38-40 
Moment evolution: 

in beta distribution model, 60 

in Boltzmann equation, 29-40 

in diffuse scattering model, 60 

in discrete systems, 31-32 

in NHG distribution model, 63-64 

polynomial moments and, 32-38 

in Tjon-Wu scattering model, 52-53 
Moment solutions: 

to Boltzmann equation, 27-28 

to persistent scattering model, 68—70 
Monodispersion, importance of, 114 
Monotonicity, complete, 106 
Monte Carlo calculations, 192-195 

for 1 : 1 aqueous electrolytes, 196-209 

cell schematic, 244 

defined, 193 

for double layers, 144, 243-246 

of energy, 245 

grand canonical, 193, 232, 243 

MPB theory and, 180 

simulation geometry, 193 
Moran equation, 5 

vs. Boltzmann equation, 5 

transition matrix in, 7 
Mori formalism, in “three-variable” theory, 

495 

Motion, nondiffusional, 493-501 


MPB theory, see Modified Poisson-Boltzmann 


(MPB) theory 
MSA theory: 
of double layer, 189 
solvent effects, 239 


Negative binomial distribution, 19 
in quadratic transport, 133 





Negative hypergeometric distribution model 
(NHG): 
discrete-variable, 73 
linearization approximation, 65 
in quadratic transport, 134 
of soluble Boltzmann equation, 62-65 
NHG distribution model, see Negative 
hypergeometric distribution model 
1 : 1 Nonaqueous electrolytes: 
Monte Carlo calculations, 209-216 
theory vs. simulation, 209-216 
Nondiffusional motion, 493-501 
extended CMMC theorem, 497-501 
“three-variable” theory, 494-497 
torque vs. kinetic terms, 495 
Nonisotropic scattering: 
“fundamental solutions,” 88 
in velocity space, 85-88 
Nonpolarizable dipoles, dielectric constant, 
479-485. See also Rigid dipoles 
Nonpolar molecules: 
calculations for, 281-282 
polarizable, 501-511 
Nonspherical molecules: 
Felderhof theory and, 445 
spectrum of, 444 


One-component plasma, two-dimensional, 
234-236 
Onsager-Samaras theory: 
image effects, 223 
Monte Carlo results, 223 
point-ion model and, 175 
of surface tension, 173 
Onsager-Scholte dielectric theory, 437 
Optical absorbance, 256 
Ornstein-Zernike equation: 
in density functional theory, 157 
HNC theories from, 186-187 
Orthogonal polynomials, in quadratic 
transport, 134-136 
Oscillations, librational vs. inertial, 526-527 
Oscillators: 
classical, 18 
closed system relaxation of, 14-15 
quantum, 18 


Permittivity: 
in dielectric response theory, 471 
frequency-dependent, 485-490, 512, 
520-524 
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Permittivity: (Continued) 
isotropic fluctuations, 544 
molecular anisotropy and, 507-508 
of polarizable nonpolar molecules, 501-503 
“primary variables,” 539 
of rigid dipoles, 485-490 
zero-frequency, 511-520 
see also Dielectric theory 
Persistent scattering: 
discrete-variable, 72-74 
distributive model, 65-74 
Phase drag, equation, 278 
Physiology, double layer in, 142 
Plane rotator: 
Brownian motion, 373-382 
deterministic motion of, 375 
with permanent dipole, 374 
Poincare-Bertrand theorem, 25 
Point-ion limit: 
in BBGY theory, 186 
of electrolytes, 162-175 
in HNC theory, 190 
MPB theory for, 182 
weak-coupling theory for, 169-175 
Point molecules, molecular dynamics of, 537 
Poisson-Boltzmann equation: 
double layer and, 154 
in Gouy-Chapman theory, 163 
see also Modified Poisson-Boltzmann 
(MPB) theory 
Poisson’s equation, for electrostatic potential, 
150 
Polarizability: 
anisotropic, 450, 452 
molecular, 476 
optical, 263 
Polarizable nonpolar molecules, 501-511 
calculation of correction terms, 506-511 
general development, 501-511 
“model fluid” calculations, 510 
permittivity of, 501-502 
Polarizable polar molecules: 
approximate distribution function, 521 
dipole interactions, 514 
dynamics of, 524-543 
effective permanent dipole, 516 
experimental data, 529-534 
frequency-dependent permittivity, 520-524 
model calculations, 529-534 
time-scale separation, 522-523 
zero-frequency permittivity of, 511-520 


Polarization: 
cavity vs. sphere, 50S 
in dielectric response theories, 470-471 
fluctuation, 415 
intensity, 415 
longitudinal vs. transverse, 488-499 
molecular properties, 474 
relaxation times, 487 
source, 414 
of time-varying electric fields, 327-343 
Polar moiecules: 
calculations for, 279-281 
collision-induced spectrum, 523-524 
polarizable, 511-524 
Poley absorption, in “three-variable” theory, 
533 
Polyelectrolyte solutions, cell model for, 231 
Polymerization, Flory-Stockmeyer theory, 127 
Polymer kinetics, Blatz-Tobolsky model in, 
123 
Polymers, behavior of, 458. See also Flexible 
molecules 
Polymer science, aggregation-fragmentation 
theory, 74 
Polynomial moments: 
in Boltzmann equation, 28 
defined, 33 
Fourier transforms and, 97 
of Kac model, 79 
moment evolution and, 32-38, 60 
Positivity: 
of Boltzmann equation, 20-23, 99 
exact solutions to, 23, 70-71 
Primitive model electrolytes, double-layer 
theories for, 176-192 
Probability distributions, in quadratic transport, 
133-134 
Propagation vs. static limit, 563 
Pseudo-Maxwell model: 


transport, 116-121 
Quadratic transport: 
ion-fragmentation 
113-116, 121-126 
continuous functions, 132 
dispersed phase mixing and, 131 
equations, 4 
finite-difference functions, 131 
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gelation kinetics, 126-130 
probability distributions, 133-134 
other processes, 112-130 

pure aggregation model, 116-121 
series formulas, 132 

soluble Boltzmann equations and, 1 


Random walk, 403-406 
Rayleigh ratio: 
depolarized, 422, 423, 435 
dielectric models, 440 
effective anisotropy and, 429 
low density, 419 
in scattering equations, 418 
for test-particle relaxation, 112 
Relaxation: 
“anomalous,” 543 
Kerr effect, 359-367 
Mori theory, 539 
of rapidly rotating field, 359-367 
second moment, 31 
Relaxation time: 
collective, 487-488 
dielectric vs. single-particle, 490-493 
frequency-dependent, 486 
of Kerr effect buildup for step-up electric 
field, 287-295 
minimum number, 489 
Response function: 
calculable vs. phenomenological, 470-474 
dipole interactions, 476 
molecular expressions, 474-479 
Restricted primitive model (RPM), of double 
layer, 148 
Riccatti equation, 49 
Rigid body, Brownian motion of, 382-389 
Rigid dipoles: 
frequency-dependent permittivity, 
485-490 
shapes of, 489 
see also Nonpolarizable dipoles 
Rigid molecules, intensity experiments, 
423 
Rotational diffusion, 490-493 
equation, 258 
inertial corrections, 540 
Rotation frequency, molecular free, 495 
RPM (restricted primitive model), of double 
layer, 148 
Ruhge-Kutta-Gill method, of calculating 
birefringence, 351 


Scattering: 
“anisotropic,” 412 
basic theory, 413-417 
classical theory, 87 
from density fluctuations, 419 
dielectric theory and, 438 
from dilute gases, 448-453 
Emnst-Hendriks model, 48-51 
experiment, 412 
from flexible molecules, 447-463 
fluctuation theories, 417 
intensity, 413 
intensity and spectra problems, 463 
internal field problem in, 441-463 
isotropic, 12 
nonisotropic, 85-88 
from nonspherical molecules, 419 
from orientational fluctuations, 419 
persistent vs. diffuse, 12 
polarized vs. depolarized, 412 
spectrum, 413 
Tjon-Wu model, 51-56 
two- and three-state models, 43 
“volume,” 413, 415 
see also Depolarized scattering 
Scoring systems, of leagues and tournaments, 
15 
Shuler model: 
of closed system oscillators, 14-15 
of soluble Boltzmann equation, 46-48 
Similarity solution: 
to beta distribution model, 60-61 
to Boltzmann equation, 28-29 
to diffuse scattering model, 60-61 
to NHG distribution model, 63-64 
to persistent scattering model, 70-71 
“similarity eigenvalues,” 61 
similarity moments for, 55 
to Tjon-Wu scattering model, 53-56 
universality of, 106 
Sinusoidal field, electric birefringence for, 
274-278 
Size asymmetry, of double-layer electrolytes, 
227-229 
Smoluchowski equation: 
for calculating birefringence, 359 
in Kerr effect relaxation, 386 
for pure aggregation, 116 
Soil chemistry, double layer in, 142 
Solvent effects, in double layer, 236-239 
Spatial isotropy, of nonpolarizable dipoles, 480 
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Spectroscopy, and dielectric relaxation, 542 

Spherical molecules, correction terms for, 
508-509 

Square pulses, continuous reversing, 329-335 

Statistical physics, new development, 130-131 

Stillinger-Lovett condition, and double layer 
sum rules, 161 

Stochastic models, of transform equations, 
92-96 

Super-H theorems, 106-107. See also McKean 
conjecture 

Surface tension, of electrolytes, 159, 173 

Symmetric electrolytes, theory vs. simulation, 
192-216 


“Temperature transform,” 103 
“Three-variable” theory: 
Cole-Cole plots, 530-531 
dipolarons and, 524-525 
extended CMMC theorem and, 497-501 
high-frequency limitations, 542 
limitations of, 538-543 
of nondiffusional motion, 494-497 
results for infinite samples, 551, 552 
Time-dependent birefringence, following 
sudden change of homogeneous electric 
field, 295-327 
Tjon-Wu model: 
vs. Bobylev-Krook-Wu model, 94 
discrete, 74 
linearization approximation, 56 
of soluble Boltzmann equation, 51-56 
in velocity space, 84 
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Torque: 
mean-squared, 495 
in “three variable” theory, 540 
Transfer moment, 41 
Transformations, velocity-to-energy, 75-77 
Transition probability matrix, 4 
Transport equation, simplifications of, 12-14. 
See also Boltzmann equation 


Unidirectional electric field, Kerr effect 
relaxation in, 278-295 


Vandermonde’s theorem, 11, 57 
Velocity space models, 74-88 
VV scattering, 544-548 

local field effects, 547 


Weak-coupling theory, for point-ion model, 
169-175 
Wigner rotation functions, 432 


Yuon dielectric theory, 425-426, 428-429 
polarizable molecules, 510 : 


Zero-frequency permittivity, of polarizable 
nonpolar molecules, 511-520 
Ziff’s transformations: 
Bobylev-Krook-Wu model and, 103 
Boltzmann equation and, 101-105 
gamma distribution, 103-104 





